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VenkataramanC ed. 



) , The Clieiiiistry of Synthetic Dyes, Vol. II, p. 
1 1 43- 1 1 86, Academic Press, New York, 1 9 52.) ■> ^ 'A 
' 1 875#- • Voge 1# 3E£ Willi ams^ ^ 6^; # M * ^ # * 
60^i,7t.'l'±W ( sensitizing properties) ; ^ Hji 'i^ it M iA 
^ ep ffl ^ ^ , - T # « * >fa S P# ^i-' -ft ^1 48 >i ^ ^1 
° # * Pit m ^ 1^ ' iTn ^ ^ U V/ V i s i b 1 e/ I 
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i - ^mmm (2) 

i§. 7t m ' •> s >it > -t >i ^ Tt, #1 ' H m ffl ^ a 

5t « -f- j:- t _L it IB. ^ ^ it ^1 A {It # t # ffl Tfe te. 'It- # *f » 

196 7#-- J. H. Lupinski^A-r^-^^tb^^btTCNQ 
^•f:#B-o-4^ ( cyanine TCNQ complex) ( Tetracyano- 
quinodiniethan Derivatives of Cyanine Dyes, Vol. 3, 
p.241~ 250, Molecular Crystals, Great Britain, 
196 7) ; 198 li^ La w^A^>t;if ( 3,3'-di- 

ethyl-12-acetyl-thiatetracyanine perchlorate) M ffl 
Tt, m 'ft -t- ( K. Y. Law, P. S. Vincett, and G. E. 
Johnson, Appl. Phys. Lett., 39, 718( 1981) ) » ig 
# jtb # & ^ 60 i # ^. a ^ ie. ^ ^S. ffl Tfe, ^ *t 

M m « ^ u ik ^-j ^ ^ ^ ^ ^ n pv hc^s ' .# ffl 

*t # ?t ( spin coating) 60 >r ^ ic, Tt, «^ » ° fit # 
& 7t te, # *+ SO m ffl ^ jy; ' ii ^1. Tj; iif itfc :t ^ 60 

t M ^4 ffl * -ft jib ffl it 60 # ' . U.S. Patent 5,019, 
4.7G; 5,292,615; 5,328,802; 5,332,608; 5,424.171; 
5,455,094; 5, 579, 1 50# » 

® # #'1 ^ b , 57 9 , I b om. m n ^ f m ^ a ^ m 

& m ^ 5 , 0 1 9 , 4 7 Gfife ^ ^ 5 , 2 9 2 , 6 1 5?£ ^ ^ 5,328, 

8 0 2!#o ^ ^ 5,3 3 2,6 0 8!;^ > ^ 5 , 4 2 4 , 1 7 IE 1^1 1^ 5 , 4 5 5 , 0 9 4!!^ 
' * ft ^ ^ - ^S: t £ 60 li * ^ PF6 ^ C104--- # 1^ ^ ^ <■ 
^ # p o 1 y m e t h i n eit m 60 ^ a 4^ ^l' ^ ^ ife, ^ 

J£ 'tt ^ -fi 60 P^l ^ " i - cyan i nefe * i 4 ^^ ibb «S -fb 
#j • la itb # ^ |5) m 60 P.1 ^ - ^/r « ' Bfl # 1±1 #/r 31! * it -S^ 




» 8 I 



JL - #n;i1«.H/3 (3) 

+± Cyan i neg, -I:. • ■> 1 9 9 9^ a ^ F u j i - f i 1 m-:^' s] S h i n - 

1 c h i M o r i s h i in A -f* a # ( doping) ^ ir ^ ( 
Shin-ichi Morishiina et al., Jpn. J. Appl. Phys. 
Vol. 38( 1999) , pp. 1634-1637) ' ^&^ty;n^ + .fi 
6ij TCNQ^^f ^ ( derivative) ^ i% ^ ^ ^ ^ -Vk • -fa A 

TCNQs^ - ^'k^ m. m m ^ ik • -f^ ^i- * # ^ ^ e& 
^ 6;? ^ 1: $.j m PI ' m ffij PI ^ ^ ^ it ^ " 

[ # b;^ ^ f„i # s£ a;i } 

t ' 4- II- ^ # @ 6^3 ' ^ ^p*^ Ji * ^ > 

^ i4 Afe ^ ^ # ' ^ ^1- # ^ -fft - « t m ^If # ^ ffl ^£ 

t TCNQM 4^ & ^ >a ^ ( n ^ in A IV ) > M i*. -S: ( 

2 0 0- 4 0 0 nni) ^ ii ^'h 7t.ll ( 8 0 0- lOOOnm) M ^ ^ ^ 
<\t ' -T i6. iK. UV^fe, A # S ^ *=f & 60 * ^ o 

# n;? ^ X - @ 60 ' € M -Ift - t m M # ^ ffl lb -fr 
TCNQM #; & ^ >?t, ^ 4^ ( H ^ m A IV ) ' * # ll t 
( Oxidation potential) ' ii l# # #L -ft ° 

^ # a;i ^ X - g 60 • i% M -fit - ^1 t ta # ^ ffl ?b t 
TCNQM -g- 4*; & * ^ 4/7 ( n > HI ^ IV ) ' -S: ie, IS 40 0 

- 8 0 0 n in^ m ^it ^ ^ "-Sl >l'ji ^Sl 1 M. A :^ ^ ^ ^ ^ ^ it ^ ° 

^ # ajf ^ X - a 60 ' # -f^t - t m #t # ^ ffl ^£ # 

TCNQIt -i^ # ^ -f: ^ j.^ jf^ ( n ^ m A IV ) > j^^ yyo >|i -fisj 

Tt, #1 ' & ^ :^ m ^ ^ ^ :^ 't'jL ( M ^ it ^ ■■ 3 0 0 0 

W Xe lampBS^^ I 2 0 0 m i n ' CNR^ 35dB' ^ m ^ >^ -k 6 3 5nm^ 
m ^ ^M. fJ} 'h 1% ) " 
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• 



3L - ^irmmm (4) 

^ #• b;! ^ X - @ 60 ' if; m - m 't m «^ # a?. «t ffl s # • 

4^ & ^ ^ -g- ( n - lU A IV ) ' * *^ t ^ 

Tt * #J ' ^ >A U -i"^ J& ^ ° 

^ # H/^ ^ X - a 60 ' -fft - t m «t # It ffl 

TCNQ#& -g- if^ & ^ if^ ( n ^ ni IV ) ' ^ * 4t 60 

jif- -f± t ° 

l!, it J:- i4 ^ a 60 • m # -fit - # t ia fit # ^ ft ffl 

# TCNQM ^ 4^ & ^ >a -g^ 4^ ( n ^ n A IV ) ' ^ M m 




* t Q ^ Q' ^ n-^ ^ m ^ ^ if< ^ iP: ' R Ifo R 2^ ^ it^ 
^ ' ^ it SI & I) - flit Jt^, ^ ^ ^ - m & ^ ' 0 > 
1 ' 2 ^ 3^ ' TC NQ- in;^ ^ 7 , 7 • , 8 , 8 ' -E9 H ^ i ^ T 

A ^ it #; 

' A 1^ 2:^^ti: ' it m ^ ^ X = 400nm~ BOOnm^ 

^ Tt, fe, la # A 60 "l^c J-X A ^ Tfe, 1: -f- JJc # • M it -t ie, ^ 

^ ^ 5. 4t 5^ Tfe, le, m ^ 4¥ m A ^ ^ iz. m It ^ ^ le, 

;& # ° 

# M ^ ^1- b;^ ^ ,6b ^ 4i itff 1^ ^ • m ^ m A %^ m 

# 9/^ i% )lf T C N Q^^ ^^ 14 ^b # & M ** ^ - M 4^ 
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i - ^^mmm (5) 

' M m 1^ * * 7t ^ t± -a # m >^ #1 ^ ^ » m -li. " 

^ m ^ TCNQm ^ & ^ ^ '\b ^ ^-k m A ( I ) -k^y 

^ J4 t - tt ' R2i jt^ ^ ^ ^ It s§ & HI ' m ^ > 

Jt^ & > & ^ m M ife ^ # to t iS tb ' 0 ^ 1 ^ 2 > 3^ 

4£ it 

' TCNQ- in# 7, 7' , 8, 8' -E3 ^^^t^^f-f^J^^^n^!^ 

:!e'^2I]^/r^^?btTCNQ&^ ( II) ^n=l' Rl^ 
-Cllz-Cclh-COOCHs' R2^ A M T & ' ^ 3 S ^ ^ ^ ^t, # 
TCNQ£. ( m ) n = l' Rl |a R2i4) -CII j-C 4-COOCH 3' S 
t TCNQ& -fr ( IV ) ^ n = 2' Rl R2i^; Js, -CH j-C ell 4-COOCH 3° 

^ # a;! i% TCNQ'^ -f- M ^^b # & * -L - m i& - « ^ 
'i;##^^it'o'4^ ( charge transfer complex) " 'it>^-^ 
^ 2 0 0 nm~ 4 0 0 n ^^t" Tfe H A 8 0 0 nm~ I 0 0 0 nm^ 
[A # # ;f #i 6;j "A iii . ^ m m ^ ^ ^ ^ i$. ^ m M ;^ 

M -S: 7t J-^, ( -i: ^J^ *^ 4 0 0 n m) ' it iig t # # A 
t 7f6^J • ^If t& * # # # ° ^ • S ^e, t TCNQ€ # # # 

M ife fcb - :^3; ^ i ^ ^ le. t C 1 0 4^ lb # PF ^ -g- * # *t 
^ -fi ' ^iL ^ 1)t TCNQ* # -fi #p ^ H ft Jfc ^ 

^b # ^ * i -IS ^ ?! * ' ^ M ;^ ^b t & # it &^ m ^ 'fi ' i-x 
m >k ?b t ^ * y;o 7t * f 'J ^ S ^1: " ^ # ^ <?'J t 
« lb t o 

^ # b;! m -^a ilt 6;j #/r 3!l ^b t T C N 4^/ & ' ^ U it ^ 
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i ^ ^mtm (6) 

;;^r • -t ^ ^ jH ^ m methyl ( 4 - i od o m e t hy 1 ) 

benzoateo itbfl5!.-fAc,:i,^fi^4-chloromethyl benzoyl 
ch 1 or i d e# W B| >fe ^ # py r i d i n e&^; >$. m t ^ >^ ^ 4 0°C ~ 

G o"c ^ T ^ m 'h 0f ' # a «^if -fb ii^ 1. a ffij # ° # )if 

JtJfx ^A^^. ^ 2, 3, 3-triinethyl-4, 5-benzo-3H-indolei;5^ 
^ t - *i ^ 8 0°C ~ 1 0 0°C ' ,^ 3~ ^4 .j- j,j i _ 

( 4' -inethoxy- carbonyl) - be n z y 1 - 2 , 3 , 3 - t r i m e t h y 1 - 4 , 
5-benzo-3n-indoliiiiii iodide- ^ 'ik ^ ^ l-butanyl-2, 
3,3-tri-inethyl indolenine- W iodidebutane#o 2,3,3- 
t, r i ni e t h y 1 i n d o 1 e n i n ^ t — #*; ^ 8 0°C ~ 10 0 

°C ' M 3~ 8'J> 41: Bp T # lib -fb # = ^ 4i ^ # 1 - ( 4 ' - 
inethoxycarbonyl) -benzyl-2, 3, 3-trimethyl-4, 5- 
benzo-3H-indoliuiii iodide H N,N'-Diphenyl- 
f o r 111 a m i d i n fit Sfe if t — Tie y;o ^ Jl 1 0 0~ 1 2 0°C M 1~ 3 

'h 41. Bp ^ 41- .lb -fb ^ 4^ ( A) o 4i # 1-butanyl- 
2, 3, 3-tr i inethy 1 indolenine^ it ^ ilh ( A) gf #rt 
JL ^^ fit fife Sf t - ;^ ^ i 1 0 0- 1 2 0°C T ' M 1~ 3^]^ - 
^Ui # i-X Li TCNQ ( LiTCNQ^ ^ ^ ± ^ # BS L. R. Melby 
et al., J. Am. Chem. Soc, 84, 1962, 3374) S: m 
RP ^ # .lb ^b ^ if^ ( B) 2-[3-( 1, 3Dihydro-l, 1-dimethy 1- 
3-( 4'-inethoxycarbonyl) -benzyl-2H-benze[e], indol- 

2-ylidene-l-propenyI]l,l-dimethyl-3butyl-lH 
i ndo 1 i um TCNQ <> 

^ # i^n m m ^ # TCNQ^t ^ ^ ir . it ^ m ^ 



1 
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Ti- ■ ^k^nt'^m (7) 

?b t TCNQif 4^ ^ * % n m r,'^ m m c ■ f a* ^ m - 

^ 1^ sf- ^ ) ' aiq m ( : m - f & ^ m ( mek) ^ ) 

' mm ( ■k'^ '• Z^Sit ' ratLA"!^ ( tetrahydrofuran)'^^ 

-f^ - IL f ^t, ^ DMF^ * >^ #1 t ' a ihb ^ ffl °t # ' 

M ^1: ^ « ^ ^-t # >^ -f^i; # «fe j:- ii: ' JIf ^ # 6<j 1^ 3^ # 
TCNQIt & ^ & J:. • J-X ffi ^ ^ TCNQ^f ^ ^ 

& ^ i4 m ' ± -i- TCNQ^^ I* li # & * -L ft> ^ - m 

1^ it ^ ( complex) • El ^t, # TCNQM 4^ tb - ^b -fr it 

•t ^ lb # C 1 0 4 ^ |£ # PF 6«t ^ 4^ * ft S 6Jj a -ft t 'fi ' -tb 

^ t£ TCNQ* ft ^ *'l # ,11 a Jic * lb t & ^ ± It ^ 

* ' ^ -1^ lb # & 7t 6ij *i ;C '1± • u i^^ t & ^ m iy^ 

^ ^ n ^ m \k " 

^ # m m m ^ -fb # TCNQIi 4^ & * 1^ ^ ffl -f^ 7t ^ le, it 

ft # # ' -1)^ ^ * it- ffl *^ m M 4i >i ^ .8. ep ffl ^ 

•If ^ ° 

^ft ^ II- ^ _L it ^ Ifc g ^ '-i^ JSL ik 14 a;! 

^ tM ' ^ a T ^- -f?'! M )^ iH • jt ae. ^ W=l 11 ^ > .^ta 

i£ ^ # a;^ ° j-x T j-x ^ m iH m ^ m s # icNQit 

& m -ft 6;j t)?, m " 

C t- «fe iH I ' iH ] 

t f# ;5ic, 2-[3-(l, 3Dihydro-l, l-dimethyl-3(4' - 
methoxycarbonyl )-benzyl )-2H-benze[e] indol-2-yl iden 
e]-l-prope-nyl l-dimethyl-S-butyl-lH-indolium 
TCNQ ( « : SL-TCNQ) ^ SU£ ^ TCNQ& -fr ■ ^ ^ 
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5- ^^mm^R C8) 

2 m ^ iL t TCNQM & * ( n ) m ^ft . m m i4 

^ # i5i : 

(a) met hyl(4-iodo in ethyl) benzoate(f|^^: MIB) ' 
^ m ^ -ko 3 m m n-^ ^ U I Bib ^ iih ^ ^ 6?; ^ i^, ;t : 

1.8 9g60 4-ch 1 oroinethy 1 benzoy 1 chloride ( TCHb 
ISl ) ^ 0 . 3 2 gf if a 2 5 m 1 >:g: ^ ^ . m ij^ ^. 0 . 7 9 1 gS^j 
py r i d i ne;S ^ R # t it a 4 S^C 1~ 3'h 8^ . j$, ^ 

# ^ & ID It = 

)lf J^b ^ & ig 'It ,^ gi5| t ii /;o A. 1 . 5 0 g6^j -fb #9 > -f* 

# ^ m >S ^ 4 0"C R m 3~ 5^J> . m '& ?t a - a f ^ y}^ 
^- ^ . ^ # jjil ^ Ill It » ^ 9 0%' m . p . 6 7°C o 
( b) l-butyl-2,3,3-triinethyl indoleninium iodide 
C ffi « B I I ) ■ ^ M 1^ 4 II m B I Hb -g- 4^3 

^ 60 -4^ )^ >k ■■ 

#tiodidebutane (TCHb^) 2.76g^ 
2 , 3 , 3 - t r i m e t h y 1 i n d o 1 e n i n e ( TC Hb #1 ) 2 . 3 8 ^ ^ 

m ' ^ 8 0— 8 5°C T y;o ^ 4'Jv » ^ ^ ^ , M >t ,^ • 

i^j^ z. m i^ ^ n ^- yk ^ ^ - a ^ 8 5%- m . p i o 2 

( c) 1 - ( 4 ' -iiie thoxy car bony 1 ) benzy 1 - 2 , 3, 3 - t r i ine thy 1 - 
4,5- benzo-311 indoleninium iodide ( : MBTI) ^ 

jlC 1^ 5 m m n-^ ^ MBTHb if^ ^ # ^ ^ ^ ^ ii: : 
MIB 2.76g ^ 2,3,3-trimethyl-4,5-benzo-3H- 
i ndo 1 e ( TC Hb ffl ) 1.75 ga ^ ^ #| - ^ 8 0~ 9 0°C T 
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P\ 4~ o Bl M % ' & >A m ' a f g| >ft # it b^b ^ # 

^ i 4^ ° A 7 5 % ' in . p . 1 2 0°C ■> 

( d) t n.1 >4 ( A) '^^^m^-k^^emm^^^f^ 

J^6.16 g l-(4'-iiiethoxycarbonyl)-benzyl-2,3,3- 
triinethyl-4, 5-benzo-31I-indoleniniuin iodideA 1. 12g 
N , N ■ - D i p h e n y 1 f o r in a III i d i n e-jt 2 0 m 1 ^ Sa -M" 't' /!% ' ;!m 
^ J. 1 0 0- 1 2 0°C ^ m 2'J^ . «P ^ J. 1.41 g 

alt ^ jg: ?7^./f£ ^ [S ;i i ' « ^ a f ^ >^ il^ ^ ii ffl jit *t 
^fc • it m • ; # ffl 2. fif -ft # M ' ^ # t F^l A ( A) " ^ 
#7 0% " 
( e) 

2-[3-(l, 3Dihydro-l, l-diinethyl-3(4' -methoxycarbonyl 
)-benzyl )-2Il-benze[e] indol-2-yl idene]-l-propenyl ]- 
1 , 1 -d i inethy 1 -Sbuty 1 - 1 H indolium TCNQ ( n ) - * *4 
^ ^« 1^ 2 IB m ^ t TCNQI^ ^ 4^ ^ ( n ) ^ >fc : 

ifx. 0.02inole6^ l-( 4' -methoxycarbonyl) 2,3,3- 
trimethyl-4, 5-benzo-3H -indole^ 0. 01mole6^ ethyl 
orthoformate (TCHb^) i^-^SMjfRt' a pyridine 
jg- m ^ ' it -f* # m >S >^ 11 0°C ~ 1 2 0°C # 1~ 3'h ' 
# ^ m ^ ' R m /"S. «P ^1. #J y;a ;t 1.24 g ^ Li TCNQ 
7^ >^ >^ Bp ^ E) ft ^ i , ^^L # ffl f if -ft # M B^B ■ # 8^ -til 
£, a^B ( III) A 4^ 70%' m . p . 1 9 0°C ' -k^ ^ 7 M m n-^ ^ ^ 
^£ # TCNQM -g- 4^ & ^ ( n ) UV/ Visible/ I R If 
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^ rr IB ' ^ A '•A >iii >k ^ ^ linaxC EtOH) = 56 8 nm- ^ 
8 IB A 1^ 9 IB ^ m ' ^> ^.'J ^ # TCNQ^i ^ 4^; & ^ ( n ) 

^ *i a ( I R) ^> m ^ i t in m ( l 0°C / m i n 

) 

C t- ife 2 ' ^ Yf'J } 

ft l-(4' -inethoxycarbonyl)benzyl-3, 3-tri- 

methyl-3, 3-dimethyl-r - (4' -methoxylcarbo.nyl)benzyl 
-3',3-diinethyllindo-2,2'-trimethine TCNQ ( %^ ^ : 
S-TCNQ) ^ S^^ # TCNQ& ^ • ^ m ^ -kv ^ 1 0 IB ^/f 
# TCNQIi -g- 4^ & ( in ) . M T ?'J /'/t it ^ # : 
( a) "M"^'^;i<,fl5(.'f-^:4:Methyl(4-iodoinethyl)benzoate:^ 
O.OlmoleC 1.8904g) 4 - Ch 1 o r ome t h y 1 benzoy 
chlorideC TCHb ^ ) ^ 0. 01mole( 0. 3204g) Methanol^ 
*^ ^ i| m t ' a ^ ^ . ,^>x # # ;lf O.OlmoleC 0 . 7 9 1 0 g 

) pyridine' a j|4 4 ^ jfg, t ' ii # # m 

;!f1^ 4 or ' ^« # 3'J^ . # ^ m % ^4 - it jt ,^ ^ # ^ 
ID ^ ° ^II ;if i& ^ 1] ^ >^ aiq t ii y;o ^ 1 . 5 g6<j «ft '(b #9 

ii # # m S «^ 4 0°C ' m # 3'J^ 8^ . ifi it- ii ?t .rs ji a ^ 
a f ^ f 31 ft ^ # ^ & ^ 41? ° 

( b) l-(4'-methoxycarbonyl)bezyi-2,3,3-tri- 
methyl- 4, 5-benzo-3H -indole: 

Jfi O.Olmole Methyl ( 4-iodoniethyl) benzoateA 
0.01mole6^j 2 , 3 , 3 - t r i m e t h y 1 - 4 , 5 - b e n z o - 3 H - i n d o 1 e ( TCI 
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3L - ^mt^m (II) 

'(b ) a'MEK^ #1 ' it # # >R m >S. ^ ^ 8 0°C - if # ^ 

• Bl. m ■K 'ik ' i!§ ;t >t e. Sfe t> 61 -ft -S- a^a ^ # ^ ^ 

( c) ^ l-(4'-inethoxycarbonyl)-benzyl-3,3-tri- 
methyl-3, 3-diinethyl-l' - (4' -methoxylcarbonyl)benzyl 
-3' , 3-diinethyllindo-2, 2* - trimethine TCNQ: 

0.02mole6fi l-(4'-methoxycarbonyl)2,3,3-tri- 
methyl-4, 5-benzo-3II-indol eR. O.Olmole^fj ethyl 
o r t h o f o r in a t e ( T C Hb ^ ) J. *^ §M ^IR t ' a p y r i d i n 
m ^ ' 3L # H- >S. *^ 1 1 0°C ~ 12 0°C if # 1~ 3'J^ - # 

^. tl. ' ^1? & m ;^ «P -fsj /V y;o # 1.24 g ^ L i T C N Q^K 
>^ ;^ ^ g] It ^ :t ' -«L # ffl f @|. -(^ # M .fa • »r # af kL 

all ( H ) A 4^ 7 3 % ' m . p . 1 7 8°C • ^ 1 1 BI ^/f ^ ^ 4b 
t T C N 4^ & * ( m ) ^ U V/ Visible/ 1 R ?S. ")t it tf ^ 

W ' ^ ^ A -A >lt fK $; Imax ( EtOH) = 551nm • i^v ^ 1 
2 11 A ^ 1 3 ffil ^ ^/r Tf: ' ^> 7.'J ^ le. f TCNQ^ ^ 4^ & ^ (IE 
) ^ Tt, « ( 1 R) i^rr IB A ^ 4 4 ;f/r ffl ( 1 0°C / 

ni i n ) 

( t- «fe f?'J 3 ' -g- f?'] ) 

$i ft -4^ l-(4' ' -niethoxycarbonyl)-benzyl-3, 3-di- 
methyl-l' - (4' ' -methoxycarbonyl)-benzyl-3' , 3' -dimet 
hyllindo-2,2'-pentaniethine TCNQ:^jb# TCNQg.-^ > ^ 
^* m 5^:, I? 1 4 II m ^ ^ # TCNQ^t 4^; ^ * ( IV ) > 
M T ?'J ^^rr idt ^ : 
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jL^^mt^m (12) 

( a) "S'7fc,'^^flst-(-^;S.methyl(4-iodomethyl)benzoate' 

^ rfi l-(4' -methoxycarbonyl)benzyl-2, 3, 3-tri- 
in ethyl indoleninium iodide' 3-anilino- 
a c r y 1 a 1 d e h y d e a n i ;!i ffij # M ( IV ) & ^ » 

methyl(4-iodo 111 ethyl) benzoate(ffi^#: MIB) - 
^ .^^ m ^ -k^ % 3 n f'^ ir^ ^ M I B-Jb ^ 4^ 4^ M ^ ^ ^ >^ : 

^ 1.89g&^; 4-chloroinethylbenzoyl chloride( TCHb 
^ ) ^ 0. 3 2g? g| a 2 5ml^ ^ > 'ik ^ M 0 . 7 9 1 g&^) 

py r i d i neji^ >^ >!i t ' ii J-X 4 O^C ^ >t 3'J> - ii id, 

^ & S tt ° m i^b ^ ^ m ^ ^ m ^ M. ^ 1 . 5 0 

«ft 'fb m ' -f* # >^ m >!t 4 or a. j& . i§ it- a — a 

f ^t, ^ . ^ # -t a M ° .4 4^ 9 0%' m . p . 6 7°C ° 

l-(4' -methoxycarbonyl)benzyl-2, 3, 3-triinethyl-4, 5- 
benzo-311 indoleninium iodide(ft1^# : MBTI) ^ ^ ^ 
■k'' 5 m m n-^ ^ MBT Hb 41? M ^4 ^ 6^) -g- /ii. ■ 

^ 0.276g methyl ( 4-iodomethyl) benzoate 
1.75 2g 2, 3, 3-tr imethy 1 indoIenine( TC Hb ^ ) 
^ #J ' ^ 8 0°C - 8 5r T /io ^ 6'J^ » R ^, ^ . ^ ?t .«?s 
' J-x 2. 2. SI -ft # ^ # ^ & ;t if^j « A 4^ 7 1 % ' m . p . 

lOQ-C ° 

1- ( 4' ' -methoxycarbonyl) benzyl-3, 3-dimethyl-l' - 
( 4' '-methoxycarbonyl) -benzyl-3', 3' -di-methyl- 
1 i ndo-2, 2' -pentameth i ne TCNQ( III) 6^ ^ ii : 

^ 6. 16 gI-(4' -methoxycarbonyl)benzyl-2, 3, 3- 
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J- ■ ^mtum (13) 

triinethyl-indoleninium iodideA 2.85 g 3-anilino- 
acrylaldehyde anil( TCHbffI ) ^ 1.64 g ^ &t ^ &. 20 
in 1 S'f it m- t ^ m ' y;o ik S. 1 0 0°C -S. M 2'b • '4^ 'A i)^ ^ 
1.41 g L i TC N >^ -ft ^ ID ft ^ ^ • i^J^ ^ ^ ^ M m 

^ 3L m i'k. ii^ --^ ' jt ' ^ m t. m ^ > "^r # at .i^ ^ 

° A 4^ 7 0%' in. p. 2 ore • ^ 1 5 Bl ^/f ^ # 
TCNQIS ^ 4^ & C IV ) ^ U V/ V i s i b 1 e/ I R .15: it tf =f;r 
ai • * ^ A "A >)5: >^ ^ Imax ( EtOH) = 649 nm > ^ 1 
6 III A ^ 1 7 ffi! ^ /*/t ^ ' 35'J Jl, # TCNQM ^ 4^ ^ ^ (IV 
) ^ ^-h ,1*. 7t tt ( I R) rr IS A * * IB ( 1 0°C / 

111 in) 

[ ^ «fe Y?'J 4 ' ffl iH D 
^ Tfe, >l 6^) -ft : 

1 . 5g^ rr lb t TCNQlt ^ if^ & ^ ( n ) ^ 0. 0 7 5g^ 
lb t & * ( IV ) ' ^ fcb i?.J ^ ^ *^ 2 , 2 , 3 , 3 -ra t, i* ( 2 , 
2,3,3-tetrafluoropropanol) t ' St % lOOgy^ » ^'J 

ffl ^.^ # ^ f?i5 ^ * j^i5 s ^ :i: -h ; -fa ^ ^iji a ^ 

m J^- -k<^ T ■ '1 # ^£ : 3 0— 50 0 r p m ' 2~ 1 0# ; % m 
: 1 0 0 0- 3 0 0 Orpin ■ 1 0~ 3 0# : M 4t *1 : 2 0 0 0- 50 00 
rpin ' 1 0- 3 O^j-^ " ^ f^i; ^ J:. TCNQ^ * ^ >^ 

^ 5 0 0 A- 2 0 0 0 A ' # M -L - ^ 5 0 0 A- 1 0 0 0 A^^ ^ ^ m ^ Is 

^ m ^ i^s^^^^^BLMM A m - H sii jl m M 

it m M m & U , ^ - yi ^ PC^ ^ ^ fe (in : DVD-R 0. 6mm6^j 
& ) )lf 1% >| ^ -g- ^ ^ ( -^^ ^ : «^ # ^ # >ir ^ m 
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i ' iitmttm (14) 

Ep >i- A ^ Mi; flf ^ ) ^? ^ - )^ ^ m & ^ m ^ y>t m )^ ° a 

Weather-OmeterC ATLAS Ci400) ^i^; ijk 420nm^ ^ 
30 0 0W^ Xenon^t ^ ?| 52, «t >t & -fr M ^fe, ^Mb ^ ife, # • 

* as *t ttm^fim ° # * Tfe ^ ^ ^ S'J 4k ( ETA-OD) A 
Pulstec DDU lOOQ'^ »] m * i4 m BL m ^ - 3T CNR^il^as 
M Xenoni^ RJ^ >fb » 

^ # ^ ^ TCNQ& * ( n ) ^ le. t TCNQfe ^ ( IV 
) t ^ t m jl^ # ^ af . # TCNQ& ^ ( IV ) JtS n 
t TCNQfe:^ ( n ) :^tt-5-^^l;b^ 0.5%~ 20%' ^i-fi-^ 2% 
~ 1 0%fa ^£ t TCNQ& ^ ( n ) 4a # *^ 4^ ^[5 ( & * 

TCNQ& * ( n ) ' ^£ # TCNQ& * (IV) A }^ ^] ) ^ ^ s 
tb ^ 0.5 %~ 10%' *3l -fi 1 %~ 5 % " 

a ^ # a;? ^ t TCNQ^ ^ ( n ) # >?t, a # TCNQ& -t 
( IV ) t -(1^ t tn M # It . * t S f TCNQg. # ( IV ) 
4i *t t TCNQ^ ^ ( DI ) 60 * 4 "S" tb 0. 5%~ 2 0%' 

^ 2% ~ 1 0% - s t TCNQ& * ( m ) 4a # *^ ^ 

( & U S # TCNQ& -I: ( HI ) ^ ^£ * TCNQ& ^ ( IV ) A 
m ) fiij 4 t 1- tb 4, 0 . 5 %~ 10%' -fi Jb 1 %~ 5 % » 
a ^ # ^ ^£ # T C N Q«t -g- 4^7 & ^ t 'ft t tfL M #, It • 

* t ^- ^-J ^ it ^ T -f?'] '(b ^ ^ t - : 2 , 2 , 3 , 3 -c9 a 
i$ ^ S$ ( alcohol) ^ mm (ketone) > m. M ( ether 

) ' ;^'f^ ( chloroform) ^ — ^f*^ ( dichloromethane 
) ^ DMF ( d i m e t h y 1 f or mam i d e) - 

■k^ 1 8 11 ^ S # TCNQ^t ^ !ib ^ ^ ( in ) * TCNQ 
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£. ' ii^mum (15) 

II 4^ ■ ( IV ) -f^i S ^ ^ U V/ V i s i b 1 e/ . 

I R "A lit 7t. tt ^ # 11 ^ ' .lb « 'fb 4^ ^ ^ A * A = 2 0 0 
n m~ 4 0 0 n mf^ ^'h Tfe, d ^ 8 0 0 n m~ 1 0 0 0 n inii ^'h it E # ^ ^ 4t 
1)5: ' T A P# Tfe t * # * m -fb f^ M .«t ;^ ^ M -fe it 
( -ft 'J^ 4 0 0 n in) - it ifi « # # # ^ 4t ^ ife 6?; ^ 
> m m * # # # ° ' lib m ^ A ^ tb - ?t. # ^ * 

* ^- -fe ^ a -lb f; ' -th. «fc s«, TCNQA ^ #i -fi ^ # f'J S 
ft, # ^ ^ ± 'It ^ $4: * o ^ff a > ^ :^ y;o -fi ^ 
7t ^ ^ S'J 'ft j;L T ' ^ * * * -(i: ^ 6^ Tfe ^ ^ » 

^ 1 9 ffl ^ # TCNQM 4^ & * ( in ) # S * TCNQ 

m & ( IV ) $i -ft it. ;^ a ^ ^ ,t ^ uv/ 

Visible/ I R .S. *t -Ifc it tt ^ # ffl - it m ^ ^' ^ ^ m 
5l it, «!S >; * >R *t # St >^ -S: 6<j it 4t ^ A = 6 3 5 nmW ii >^ *f 
^- ^ ii 6 0%a J:. ' :!to ^ 2 0 IB ^f: ^ ^£ t TCNQM ^ 4^ & 

* ( 

]JI ) S t TCNQM ^ 4^ * ( IV ) ^ m it >; ^ ^ it ;fl'J 

^ Ife ^ >i tt S ^I'i 4^ • t ♦ ^ J// ^ SmW • ■ 

^ ^ ^;/] ^ ^ 11 m W ' A ^ ^ 1 4 in W>fl'J # ^ .«# * • ^ 2 1 

11 m ^ ^ ^ lb ^ TCNQM 4^ & ( in ) 1^ * TCNQ5t ^ 4^ 
& * ( IV ) ^ m # it «S ;i ^ ffi^ it >K'J * ^ ^ ^ *1 i# it tf ffl 

* ^^♦^niB^R.IJi, TSOmin- H^^a^Fa^^ 960min' A $i 
Tf: Ffl ^ 1 2 0 0 m i n^l.'J .«* ^ - m # 8^ 6^) ^t. # T C N Qlt 

-^^ # & ^ T ;i<, jyj 60 m ffl f% ^ >^ it «^ >{ M # ifi t ' ii J- 
^ t * it ^ #1 T -f/J * ^ ^ ^ M ^ " 
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3L ' ^mttm (16) 

■k^ ^^ '2 2 111 m ^ ' r^, a m ^ ^t. 

* ^ ^ t m ^st # ^ ft . # TCNQ*^ 

5 5 1 n in^ # 7t. ^ # ^ it, if - *a J, 

4fe & -fr ( jji ) A m ^ ^ ^ ^ n ^ ' ,i 

^ !\io ^ ^ ( in ) # ^ PMMA^ ;4 « # 7t Tt, 

m ^ m ^ ^ ^ n ^ ^ ie. m ^ ^a. )^ ^ !> & 

4^ & -,t ^ ^t)- ^^ #t fli ^ -5?- ® Si ^ # ' -fa ^ 

^ # # 7j'J 31 ii 4?^ ill T m iS # -3L ^ 

^1, a 4^ m ^ 4- # 8^ ^ ie, IS ' /L m 

9fl ' -f^c 4^ # t tf * ^'j II, 15 m -fl^ ^£ -f^r m 

^ ' i4j ^ m # b;^ 4- *'J >a 1. ^ # # 



t TCNQ^f ^ 4^; & 

^ 4^ ^ * ( m ) 

?b t TCNQ#^ ^ 
■il Jl/ S # TCNQ^i 

a ^ M * • m -ft 

^ ^ TCNQ^ -g- 

^ Tfc, ;C f 'J ■> 

-fi «fe -f?'] ' t ^ 

4^ 4i m A i^j ^ 

^ M i ^ ^fe 

1% *e, la » 




» 22 I 



f, 1 II > # m ^t, # TCNQif ^ 4*7 & ( I n ) .«* # ^ ^ 
^ if- *K - 

^ 2 11 ^ f,lr m ^ t TCNQIi 4^ & * ( E ) M ^ - 

^ 3 Bl ^ m ^ ^ m ^ m Ml B-fb -g- 4^ ^ m ° 

^ 4 II ^ # ^ i?'] t ffi « B I Hb ^ 4^7 ^ M ^ » 

^ 5 Bl ^ # t ftl ^flh MBT Hb -g- ^ M ^ - 

^ 6 IS ^ m ^ M f m ^ m ^ ( A ) ^ m A ° 

^7 1! ^ % m ^ ^ TCNQM ^ 4# & * ( n ) UV/ 
Visible/ I R "A >it i% ^ff M " 

^ 8 ID ^ a;! ^ ^ TCNQIt ^ 4^ & -1: ( H ) ^ i^h ^ ^ 

tt ( I R) ¥r m ° 

^ 9 IS ^ # B/! S # TCNQ^^ (n) 

;f;f IS ( 1 or / m i n) ° 

^ 1 0 IS ^ # B/3 ?b * TCNQIi 4^ & J: ( in ) M 

3? 1 1 IS ^ # ^ t TCNQ^f 4^ & ^ ( m ) UV/ 
Visible/ I R -a -Ifc it. tf ^ 4;f IS ° 

1 2 II 4^ # m ^ lb # TCNQIt ^ ^ ^ ( m ) ^ 

it It ( 1 R) Vr m ° 

g 1 3 II ^ # :i S t TCNQM ^4^&* cm) 

# il ( 1 or / m i n) ° 

^ 1 4 ffl ^ ^ ^b # TCNQ^^ 4^ & ^ ( IV ) ^ 

f, 1 5 IB ^ # b;^ ^ 4b # TCNQ$t ^ 4^ & ^ ( IV ) UV/ 
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9 



Visible/ I R ?S. i|l Tt, tf 11 " 

% I 6 ffl ^ % ^ '^L ^ T^m^ ^ ^ % ( IV ) ^ %T. ^ 

it. if ( I R) rr m ° 

^ 1 7 m ^ m ^ ^ jcNQm ^ ^ ^ (iv) ^ ^ t -t 

^/r 11 ( 1 0°C y min) " 

^ 1 8 11 ^ # ^ -f TCNQ4t ^ & ^ ( ffl ) jSi ^£ t 

TCNQ^t ^ !ik & -fr ( IV ) -g- Y^i; S ^ ;^ ^ 
U V/ V i s i b 1 e/ I R «lt ife, tf ^/f II ° 

1^ 1 9 IB ^ # lb # TCNQM ^ 4^ & ^ ( ffl ) ^ ^£ # 
TCNQM ^4^^* (IV) ^^^^7feJ^>iam^At 
yf ^ U V/ Visible/ I R *1 it, t# ^> # II » 

^ 2 0 ffl # ^ # TCNQM -g- if^ ^ ^ ( ffl ) 1% S # 

TCNQIt 4^ ^ ^ ( IV ) ^ $L ^ ^* >1 ^ fit Tfe, Jl'J 
^ ;i it ^ s.^ ;frr " 

2 1 IS # a;^ ^ ^b * 4^ ^ ( ffl ) |a S # 

TCNQIt ^ 4^ * ( IV ) ^ M m )^ ^ ^ i^'l i^"^ ^ ^ 

m ^ ^ n m ° 

I? 2 2 IB ^ ^'b # TCNQM ^ if^ & ^ ( ffl ) 55 1nm4^ 

i^k # Tfe # ^ # Tfe. it tt ^ ^ ?# m ^ it Bs )^ o 
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1 • - t m M # ^ ^ ffl ^£ # TCNQ#i -g- 4^ & ^ ^ ^ if^ 

CD > in ^ IV ) ' ^ m -k^ T ^ I ^iT 7f^ ■■ 



I TCNQ® L 



( I ) 



R 1^ R2i ^£ & ^ ^ Jt SI ffil ^ m -f^ ^ - ^ & ^ at 
A ^ /^rr ^ ^ # .^j. 4^ iS iii ; 1 > 2 ^ 3^ *t ; TCNQ 

- ni#. ^ 7 , 7 ' , 8 , 8 ' -E3 ^ t« f 

( 7,7',8,8'-tetra-cyanoquinodimethane) A^-f>f± 

2 ■ -k^ ^ n ^ m 1 m m m ^ ^ in. n ^ m ^ K ^ ^t. ^ 

TCNQm ^ 4l7 ^ ' ^ t t & * ( I ) 1 ^ 2 > 3-^ 

^ tt ' Rl^ -CH^-CeH^-COOCHs- R 2^ i ^ & ( -e^ it ^ 

1~ IS-fi) «1 ) - ni;ft 1^ 2^ ^ *t « 



^ft" t it # ie. 



1 ^ m m ^ t ifin ^ m n ^ ^e. 



TCNQIi ^ 4^ & ' * t ?b # TCNQ& ^ ( I ) 1 ^ 2 

^ 3^ ^ it ' RIA R2-^ -CH2-C6II4-COOCH3' m;^ 7F M 2^ 

4 • t tf # #'J ia IB ^ 1 ^/t i4 t m fit # M ffl ^ ^£ t 

TCNQlt ^ 4^ & *■ ' ^ t # TCNQ^ ^ ( n ) ^ n = l • ■ 
RI^ -CH2-CgH4-C00CH3' R2Jb i M T 1. • ^£ # TCNQ$. * 
(in)^n = l' Rl n RZiij ^ -CH2-C6H4-COOCH3 • ^£ ^ 
TCNQfe ^ ( IV ) ^ n = 2' RIM R2l^ ^ -CH ^-C 4-COOCH 3° 
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5 . io t ii m w 1 m 

TCNQM ^ * ' am 

m fit # m fS • ^ t >^ 

A ^ ^ ^ m ^-9. 

6 ■ t tfr -I- #-J m E ^ 1 JS 

TCNQM ^ 4^ & ^ • am 
ia fit # ft ' ^ t ?b 
TCNQ^ ^ ( IV ) • ^£ t 
TCNQ& * ( n ) ^ * * 

7 • t * *'J le, S ^ 1 jS 

TCNQM ^ 4^7 ^ • a 

m m # ' At S 

TCNQ& ^ ( rv ) 

TCNQ& * ( II ) ^ 4 * 

8 • t tf -I- *'J ie, SI ^ ]. m 

TCNQM ^ 4^ & ^ ' U 1g 
m #t # i?, ^ . ^ t 
iM- m { tL ii At, f TCNQ& 
) A m ) 4 * -g" 

9 • t tf ^- ie, SI ^ 1 3« 

TCNQi# ^ 4^7 ^ ' a 

til # ft ' ^ t 

>^ ( a 4* ^£ * & ^ ( 

) * t "5- tb li -fi ^ 
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7\ ■ ^t^M-^uim 

10- :!to t 'tf # #■! i!, a ^ 1 m m ^ t ta ^ ^ K ^ S t 

TCNQ^t ^ iflj & * ' a «t # TCNQM ^ 4^7 & * ^ >ft t 

m m # li a-t . ^ t # TCNQ& * ( m ) # /Vt a s # 

TCNQ^ * ( IV ) ' S * TCNQ^ ^ ( IV ) M ^ t 
TCNQ^ ( n ) 4 » tb ^ 0. 5%~ 2 0%'> 
l 1 ■ dto t tf # le, III ^ 1 m ^ ^ t m Hi ^ m ^ m ^ ^e, t 

TCNQIi ^ if^ & ^ ' a l« ^£ # TCNQIi ^ 4^7 ^ * -ft ^ t 
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■ 2,2,3,3-tetrafluoropropanol' 8$ US ( 




27 H 



1 5 



1 6 



alcdhol) ^ mm ( ketone) ^ mm ( ether) - "l^-^ 
( chloroform) ^ fl f ( dichloromethane) - 
DMF( dimethylfor in amide) <> 

t tf # m IS ^ 1 jM >/t it ^ t m U ^ m ^ }^ ^ # 

TCNQIt ^ 4^ ^ ^ ' a 1^ * TCNQI^ ^ 4^ & * ^ -ft t 

IfL in # It . * t ^ tIg le. ;i to ii, J- ^ -I- It t 
TCNQIt -g- if^ & ^ > r% ^ ^ S ^ flf 

t tf # ^ij Ib IS ^ 1 jM idi ^ t m it^ ^ m ^ m ^ ^ 

TCNQM ^ . a |£ t TCNQ^& ^ 4^ ^ * -('^ ^ t 

m {St # :!« « 8f . * t t« ^ Tfe, te, ^ -I- it ^ ^ ^1 " 
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